Recently, studies on the immunobiological effects of dietary lactic acid bacteria and their fermented dairy products have progressed via short-term studies on several animal systems4). Many researchers have suggested that dietary lactic acid bacteria or their products can augment immune responses5).
Our previous studies showed that slimeforming Lactococcus lactis ssp. cremoris KVS20 (L. lactis ssp. cremoris KVS20) stimulates the cytotoxic activity of macrophages6,7) and the mitogenic activity of murine lymphocytes8,9). In addition, we demonstrated that a phosphopolysaccharide isolated from slime products produced by L. lactis ssp. cremoris KVS20 induces substantial activity in murine spleen cells as a B-cell mitogen9). However, it is still uncertain whether the substance exerts similar activity on lymphocytes from other kind of animals. This study was undertaken to eval- 
Materials and Methods
Spleen cells from C57BL/6 mice (MSp) (Japan SLC, Inc. Hamamatu, Shizuoka, Japan), bovines (BSp) and swine (SSp) (obtained freshly from a local slaughterhouse) were prepared via a previously reported method8). Human peripheral mononuclear cells (HLy) were separated from heparinized peripheral blood obtained from healthy adults using the LeucoPREPTM (Falcon NO. 2751, Becton Dickinson Labware, NJ, USA). Peyer's patches were aseptically removed from the small intestine of BALB/c mice (Japan SLC, Inc.) and the cells in the tissue (MPp) were prepared via the same method as that used for spleen cell preparation8). All cells were washed with a cold RPMI-1640 medium and were suspended at a medium supplemented with 100IU/ml of penglutamine and 2-10% fetal calf serum. A phosphopolysaccharide (S-2) is a major component of slime products produced by L. lactic ssp, cremoris KVS20 and isolated by anion exchange and gel filtration chromatography according to a previous paper9). It was also confirmed as a B-cell mitogenic substance toward murine spleen cells by the previous paper9). The mitogenic response was assessed by determining 3H-TdR incorporation into lymphocytes in triplicate for 24-72h incubation8,9). Lipopolysaccharide (LPS), a B-cell mitogen, form Escherichia coli 0111:B4 (Sigma Chemical Co. St. Louis, MO) was used as a comparative control at a concentration of 20
The significance between the means of stimulation index (SI) and a control was analyzed by Dunnett's option3) of GLM procedure in SASR.
Results and Discussion
As shown in Fig. 1 Via S-2 stimulation, MPp exhibited a significant (p<0.05) increase in mitogenic acaround half of that (4.2) of LPS. Activity peaked at 48h (data not shown) as shown in MSp8,9). Peyer's patches are located on the intestinal wall opposite the line of attachment of the mesentery, and play a important role in mucosal immunity1). DE SIMONE et al. re- ported that the mitogenic activities of phytohemagglutinin (PHA) and LPS on MPp were augmented in mice previously fed yogurt, and that the effect might be attributed to viable strains of Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus salivarius subsp. thermophilus in the yogurt2). S-2, a kind of phosphopolysaccharide produced by L. lactis ssp. cremoris KVS20, is also expected to stimulate host immune responses via oral administration.
